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DETAILED ACTION 

1 . This action is responsive to the following communications: the Response 
to Election/Restriction filed December 28, 2005. 

2. Claims 1-20 are pending in the case. Applicant elected claims 1-8 and 15- 
18. Claims 9-14 and 19-20 are withdrawn from consideration. Claims 1 and 15 
are independent claims. 

Information Disclosure Statement 

3. Two document numbers have been crossed-through on Applicant's IDS 
submitted June 25, 2004 because the mailroom stamp covers portions of the 
respective document number. Examiner has considered and added to Form 892 
the following document numbers: U.S. Patent Publication 2003/0224573 and 
U.S. Patent 6,269,280. 

4. It is noted that there is a discrepancy on the 1449 filed on June 25, 2004 
with a Patent Application Publication Number. Examiner assumes that the 
applicant intended to cite U.S. Patent Application Publication 2003/0155609 
instead of 2003/1055609. Therefore, the examiner has crossed through 
2003/1055609 and not considered 2003/1055609 in favor of 2003/0155609, 
which has been cited on form PTO-892. 

Drawings 

5. The drawings are objected to as failing to comply with 37 CFR 1 .84(p)(5) 
because they do not include the following reference sign(s) mentioned in the 



Application/Control Number: 10/708,381 Page 3 

Art Unit: 2824 

description: 30a, 30b, and 30c (see Fig. 5 with respect to paragraph 0025). 
Examiner suggests adding 30a, 30b, and 30c to Figure 5 (see proposed 
correction below). 
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PROPOSED CORRECTION 



Corrected drawing sheets in compliance with 37 CFR 1.121(d) are 
required in reply to the Office action to avoid abandonment of the application. 
Any amended replacement drawing sheet should include all of the figures 
appearing on the immediate prior version of the sheet, even if only one figure is 
being amended. Each drawing sheet submitted after the filing date of an 
application must be labeled in the top margin as either "Replacement Sheet" or 
"New Sheet" pursuant to 37 CFR 1.121(d). If the changes are not accepted by 
the examiner, the applicant will be notified and informed of any required 
corrective action in the next Office action. The objection to the drawings will not 
be held in abeyance. 
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Specification 

6. The disclosure is objected to because of the following informalities: 
Paragraph 0015 states, "the DRAM structure 10 including storage cell 

MOSFET and control cell MOSFETs 20,30..." For clarity purposes, Examiner 
suggests restating as -the DRAM structure 10 including storage cell MOSFET 
20 and control cell MOSFET 30-; or, restating as -the DRAM structure 10 
including storage cell and control cell MOSFETs 20, 30-. There are several 
other locations that require similar restating for clarity purposes. 

Paragraph 0014 and 0015 indicate that storage cell is 20. Paragraph 
0016 and 0017 indicate that control cell is 20. Examiner assumes that Applicant 
intended for storage cell to be 20 and control cell to be 30. 

Paragraph 0016 indicates, "the p-well is connected at negative voltage 
such as 0.5V." 

Examiner encourages Applicant to carefully review the specification and 
make corrections accordingly. 

Appropriate correction is required. 

Claim Objections 

7. Claim 1 is objected to because it recites the limitation "said first buried 
strap." There is insufficient antecedent basis for this limitation in the claim. 
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Claim Rejections - 35 USC § 102 

8. The following is a quotation of the appropriate paragraphs of 35 
U.S.C. 102 that form the basis for the rejections under this section made in this 
Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 
122(b), by another filed in the United States before the invention by the applicant for patent or 
(2) a patent granted on an application for patent by another filed in the United States before 
the invention by the applicant for patent, except that an international application filed under 
the treaty defined in section 351(a) shall have the effects for purposes of this subsection of an 
application filed in the United States only if the international application designated the United 
States and was published under Article 21(2) of such treaty in the English language. 

Claims 1,2,6, and 7 are rejected under 35 U.S.C. 102(e) as being 
anticipated by Chang etal. (U.S. Patent Application Publication 
2005/0045936). 

Regarding independent claim 1 , Chang et al. show a deep trench 
capacitor (Fig. 4 [Ci]) in a semiconductor substrate (Fig. 4 [40]). 

Chang et al. show a storage cell including a vertical pass transistor (Fig. 4 
[Ti <not shown>]; see Fig. 5 [Ti] with respect to paragraph 0021) having source 
and drain regions (Fig. 4 [BSi,S/D]) formed in a p-well (Fig. 4 [40]), said drain 
region (Fig. 4 [BSi]) formed by a diffusion in said p-well (Fig. 4 [40]) outside said 
deep trench capacitor (Fig. 4 [Ci]) adjacent said first buried strap (Fig. 4 [BSi]) to 
conduct voltage to said trench capacitor (see paragraph 0021). 

Chang et al. show a control cell for controlling the threshold voltage of 
vertical pass transistor (Fig. 4 [Ti]) according to a gate (Fig. 4 [GC2]) connecting 
a second buried strap (Fig. 4 [BS 2 ]) and diffusion region (Fig. 4 [S/D]) formed in 
the p-well region (Fig. 4 [40]). 
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Regarding dependent claim 2, Chang et al. show the voltage of a gate 
(Fig. 4 [GC 2 ]) connecting a second buried strap (Fig. 4 [BS 2 ]) and diffusion region 
(Fig. 4 [S/D]) further controls the conductive state of the vertical pass transistor 
(Fig. 4 [Ti]), said gate voltage comprising a wordline (Fig. 5 [GCi, GC2]) voltage 
controlling access to data stored in said deep trench capacitor (Fig. 4 [C1]) via 
said vertical pass transistor (Fig. 4 [T1]). 

Regarding dependent claim 6, Chang et al. show a bitline (Fig. 4 [BL-i to 
BC]) voltage to be stored in said DRAM cell (Fig. 4) in a write operation is 
connected with a source (Fig. 4 [S/D]) of said vertical pass transistor (Fig. 4 [T-i]). 

Regarding dependent claim 7, Chang et al. show said drain (Fig. 4 
[BS1]) of said vertical pass transistor (Fig. 4 [T1]) is formed by diffusion at said 
first buried strap (Fig. 4 [BS1]). 

Claim Rejections - 35 USC § 103 

9. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for 

all obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described 
as set forth in section 1 02 of this title, if the differences between the subject matter sought to 
be patented and the prior art are such that the subject matter as a whole would have been 
obvious at the time the invention was made to a person having ordinary skill in the art to which 
said subject matter pertains. Patentability shall not be negatived by the manner in which the 
invention was made. 

Claim 8 is rejected under 35 U.S.C. 103(a) as being unpatentable over 



Chang etal. (U.S. Patent Application Publication 2005/0045936). 



Application/Control Number: 10/708,381 Page 7 

Art Unit: 2824 

Chang et al. show the cells to be connected by the same bit line (and a 
word line pair; Fig. 5), which differs from presently claimed invention's connecting 
the cells by the same word line (and a bit line pair). 

However, it is commonly known to those of ordinary skill in the art of twin 
cell technology to connect the same word line to the gates of both cells. 

Therefore, it would have been obvious to one having ordinary skill in the 
art at the time the invention was made to share the same word line with the two 
cells for the purpose of providing accessing means to the cells by use of a 
common word line and a bit line pair. 

Allowable Subject Matter 

10. Claims 3-5 objected to as being dependent upon a rejected base 
claim, but would be allowable if rewritten in independent form including all of the 
limitations of the base claim and any intervening claims. 

11. Claims 15-18 allowed. 

12. The following is a statement of reasons for the indication of allowable 
subject matter: 

With respect to dependent claim 3, there is no teaching or suggestion in 
the prior art to the second buried strap region and diffusion region formed in the 
p-well of the control cell being at a lower depth than the first buried strap region 
and diffusion region formed in the p-well of the storage cell. 
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With respect to independent claim 15, there is no teaching or 
suggestion in the prior art to providing two deep trenches: one deep trench 
including a vertical storage cell and a deep trench capacitor and the other deep 
trench including a vertical control cell for controlling the threshold voltage of the 
storage cell by applying a voltage to the common conductor connecting the gate 
of the storage cell and control cell such that the voltage enables pinch-off 
resulting in the floating condition of the p-well decreases the threshold voltage 
when the storage cell is in an on-state or resulting in an increased gate over- 
drive and drive current when the storage cell is in an off-state. 

Any comments considered necessary by applicant must be submitted no 
later than the payment of the issue fee and, to avoid processing delays, should 
preferably accompany the issue fee. Such submissions should be clearly labeled 
"Comments on Statement of Reasons for Allowance." 
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Conclusion 

The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure: Radens et al. (U.S. Patent 6,437,388), and Beintner et al. 
(U.S. Patent 6,667,504). 

Radens et al. and Beintner et al. disclose memory cell structures with a 
deep trench capacitor and vertical transistor and a first and second buried strap. 

When responding to this office action, applicants are advised to provide 
the examiner with the line numbers and page numbers in the application and/or 
references cited to assist the examiner in locating appropriate paragraphs. 

A shortened statutory period for response to this action is set to expire 
three months and zero days from the date of this letter. Failure to respond within 
the period for response will cause this application to become abandoned (see 
MPEP 710.02(b)). 

Any inquiry concerning this communication or earlier communications from 
the examiner should be directed to Alexander Sofocleous whose telephone 
number is 571-272-0635. The examiner can normally be reached on 7:00am - 
4pm. 

If attempts to reach the examiner by telephone are unsuccessful, the 
examiner's supervisor, Richard Elms can be reached on 571-272-1869. The fax 
phone number for the organization where this application or proceeding is 
assigned is 703-872-9306. 
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Information regarding the status of an application may be obtained from 
the Patent Application Information Retrieval (PAIR) system. Status information 
for published applications may be obtained from either Private PAIR or Public 
PAIR. Status information for unpublished applications is available through 
Private PAIR only. For more information about the PAIR system, see http://pair- 
direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll- 
free). 

AGS 

RICHARD ELMS 
SUPERVISORY PATENT EXAMINER 
TECHNOLOGY CENTER 2800 




